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Ref: 8HWM SR
MEMORANDUM

TGO Robert L. Duprey, Director
Hazar dous Waste Managenent Division

FROM D anna Shannon, Chi ef
Super fund Renedi al Branch

SUBJECT: Explanation of Significant Differences to the ROD for
Denver Radi um Superfund Site, Operable Unit Il -
Du-Wal d Steel Corporation

Attached is the final Explanation of Significant Differences
(ESD) between the 1987 Record of Decision (ROD) and the renmedy
which will be inplenented at Operable Unit Il of the Denver
Radi um Superfund Site.

The renedy selected in the 1987 ROD for QU Il called for the
excavation of radiumcontam nated soils to neet cleanup |evels
identified in 40 CFR Part 192. Excavated soils were to be
shipped to a pernanent disposal facility licensed to accept such waste.

It becane necessary to nodify the sel ected renedy when
el evated concentrations of |ead were discovered is soils and
debris on the Du-Wal d property during the design phase of the
radi um cl eanup. Mich of the | ead contam nation was present in
soils that contained radi um 226 in excess of the cleanup |evels
identified in the ROD (comingl ed contam nation). EPA nodified
the sel ected remedy because commi ngl ed contam nation coul d not be
pl aced in the pernmanent disposal facility w thout first being
treated to reduce the nobility of the | ead conponent. In
addition, this ESD descri bes how the renedy was nodified to
address the discovery of nuch |arger vol umes of contam nation
than were anticipated at the tine of the ROD, why tenporary
storage was not utilized, and how radi ol ogi ¢ contam nati on was
| eft underneath structures and around public utilities on the Du-
Wal d property.

The State of Col orado supports inplenentation of the renedy
as proposed in this ESD. In addition, EPA Headquarters has
reviewed this ESD and has provided witten concurrence to the
Regi on (attached). | recommend approval of the changes to the
remedy proposed in this ESD.

Attachnents



EXPLANATI ON OF Sl GNI FI CANT DI FFERENCES
RECORD OF DECI SION (ROD) - OPERABLE UNIT |
DENVER RADI UM SUPERFUND SI TE

DECLARATI ON

Consi dering the new infornation that has been devel oped and the
change that have been nmade to the sel ected renedy chosen in the
Sept enber 29, 1987 RCOD, EPA has determ ned that the renedy

remai ns protective of human health and the environnent, conplies
with Federal and State requirenents that are applicable or

rel evant and appropriate to this renedial action, except those
for which a waiver is invoked, and is cost-effective. In
addition, the revised renedy utilizes permanent sol utions and
alternative treatnent technol ogi es to the maxi num extent
practicable for this Site.

Robert L. Duprey Director Dat e
Hazar dous Waste Managenent Division



EXPLANATI ON CF S| GNI FI CANT DI FFERENCES
FOR
SEPTEMBER 29, 1987 RECORD OF DECI SI ON
DENVER RADI UM SI TE
OPERABLE UNIT ||

| NTRCDUCTI ON

Thi s docurment explains the significant difference between the
remedy chosen in the Record of Decision (ROD) signed by the U S
Envi ronnental Protection Agency (EPA) on Septenber 29, 1987, and
the remedy inplenented at Qperable Unit Il (QU 1) of the Denver
Radi um Superfund Site located at 11th Avenue and Umatilla Street,
Denver, Colorado. Specifically, this Explanation of Significant
Di fferences (ESD) focuses on contam nation that in present on the
Du-Wal d Steel Corporation (Du-Wald) property |ocated at 1100
Umnatilla Street. EPA is the |lead agency for the site and the

Col orado Departnent of Health is the support agency.

Under Section 117(c) of the Conprehensive Environnental Response
Conpensation, and Liability Act of 1980 (CERCLA or Superfund), as
anmended by the Superfund Anendnents and Reaut horization Act of
1986 (SARA), and Section 300.435(c)(2)(i) of the National Gl and
Hazar dous Substances Pol | ution Contingency Plan (NCP), EPA is
required to publish an ESD when the renedy inplenented differs
significantly fromthat described in the ROD

The renmedy selected in the 1987 ROD for QU Il called for the
excavation of radiumcontam nated soil to neet cleanup |evels
identified in 40 CFR Part 192. Excavated soils were to be

shipped to a pernanent disposal facility licensed to accept such waste.

It becane necessary to nodify the sel ected renmedy when el evat ed
concentrations of |ead were discovered in soils and debris on the
Du-Wal d property during the design phase of the radi um cl eanup
Mich of the | ead contam nation was present in soils that

contai ned radi um 226 in excess of the cleanup levels identified
in the ROD (commi ngled contami nation). The renainder of the |ead
contam nation present in soils was free of radiologic

contam nation. Mre comm ngl ed contam nation was di scovered
during the excavation of radiumonly contam nated soils in the
sout hern portion of the Du-Wald property. EPA nodified the

sel ected renedy because conm ngl ed contanination could not be

pl aced in the pernmanent disposal facility w thout first being
treated to reduce the nobility of the | ead conponent. In
addition, this ESD descri bes how the renedy was nodified to
address the discovery of nuch |arger vol unmes of contami nation
than were anticipated at the tine of the ROD, why tenporary
storage was not utilized, and how radi ol ogi ¢ contam nati on was

| eft underneath structures and around public utilities on the Du-Wald

property.
SUWARY COF SI TE HI STORY

The Denver Radi um Superfund Site is conprised of 45 properties
scattered along the South Platte River Valley that were
contam nated as a result of a radium processing industry that
flourished in Denver during the period from 1915 to 1927
Production of refined radi umproduced | arge quantities of

radi oactive waste nmaterials. Generally, these naterials were
di scarded or left on-site when the processing facilities were
closed. The Du-Vald property is a 10.5 acre site that is
included within QU Il. Radium contani nation on the Du-\Wald



property is the result of processing activities conducted by the
Schl esi nger Radi um Conpany and the Radi um Conpany of Col orado
bet ween 1914 and 1923.

The Gty of Denver owned the site from 1938 to 1948 and operated
a municipal landfill on the southern portion of what is now the
Du-Wal d property. 1In addition to household waste, |arge
quantities of broken battery casings were placed in the landfill.
Resi dual |ead fromthe casings naxed with radi um contam nat ed
soils to create approxinately 400 tons of comm ngl ed

contam nation. 1In the late 1950s and early 1960s, an operation
to reclaimlead frombatteries was conducted in the northeast
quadrant of the site (the area surroundi ng the East Storage
Building). This operation resulted in conmm ngled contamni nation
as well as lead-only contam nated soils

In 1979, EPA discovered the presence of the long-forgotten radi um
processing sites. The Denver Radium Site was placed on the
InterimPriorities List in Cctober 1981 and on the Nationa
Priorities List in Septenber 1983. EPA rel eased a Renedi al
Investigation for QU Il in April of 1986 and a Draft Feasibility
Study in August of 1987. No Final Feasibility Study was

rel eased. Additional characterization of the radiologic

contam nati on was conducted during the design of the remedy, and
is docunented in Supplenental Data Rel ease for Operable Unit |1
by UNC Geot ech (Decenmber 1988). The discovery of non-radiol ogic
contam nation (primarily lead) on the Du-Wald property pronpted
nore data gathering which is presented in "Radiol ogic and

Sel ected Metal s Assessnent of the Du-Wald Steel Corporation
Property, QU 2" (UNC Geotech, Decerher 1990).

The Du-Wal d Steel property is |ocated on the corner of 11th
Avenue and Umatilla Street and covers 10.5 acres. The property
is used as a comercial facility that buys and sells scrap netal
Scrap netal is stacked in piles as high as 40 feet over nuch of
the property. A portion of the property in covered with
reinforced concrete. The topography is fairly level with a
slight westerly slope. Two major water conduits, Denver Water
Departnent Conduit 12 and Conduit 18, run east-west across the
center of the Du-Wald Steel property. Both of the conduits are
approximately five feet deep and carry treated water for
comrercial and residential use. There is another water-supply
conduit running north-south on the eastern boundary of the
property. There are six pernmanent structures on the Du-Wald
Steel property. These include four buildings, an al um num scrap
snelter conpl ex, and one permanent scrap netal crane and shredder
conmplex. There is approximately 0.3 mle of railroad track on
the property. The nunber of full-tinme enpl oyees on the premn ses
vari es between 35 and 40

SUMVARY CF CONTAM NATI ON PROBLEMS

Lead, radium and radi um s associ ated decay products are the
primary contam nants of concern at the Du-Wal d property.

Radi um and its Associ ated Decay Products

The Renmedi al Investigation for the Denver Radium Site estimated

that 15,400 cubic yards (23,100 tons) of radi um contam nated

soils and debris were present on the QU Il properties.

Addi tional characterization data gathered after the signing of

the ROD resulted in the estimate being revised upward to 80, 000 tons.



The radi ol ogi ¢ contam nation at the Denver Radium Site poses a
heal th hazard by way of three routes of exposure: 1) inhalation
of radon gas and its decay products; 2) direct exposure to gamma
radi ati on fromthe decay of radiumand its progeny; and 3)

i ngestion or inhalation of radiumcontam nated naterial. In
general, the greater the exposure rate and the |onger the
exposure to radiation, the greater the associated health hazard
O these three exposure routes, the nost significant risk is that
posed by radon gas accunulating in buildings on site. E evated
concentrations of radon decay products were detected in the Du-
Wald Steel office building during the Renedial Investigation in
1985. The observed concentration | evels of 0.03 Working Level s
in the office building exceeded the EPA standard of 0.02 Wrking
Level s. However, energency response actions were not taken
because the patterns of occupancy in the building reduced the

I'i kelihood of significant exposure (i.e. the building was not
occupi ed on a continuous basis). It was thought that renoval of
radi um cont am nation adjacent to the office building would reduce
the radon levels inside the office space. Radon testing
conpleted in 1992 after the renoval of radiumcontam nated soils
occurred indicated that the EPA standard was still exceeded
inside the office building. Thus, a radon mitigation systemis
being installed to reduce radon concentrati ons to acceptabl e
levels within the office building. The other buildings on the
site have very limted potential for radon accurul ati on because
they are primarily shops and warehouses where the rate of
exchange between inside and outside air is high

G ound water in the shallow alluvial aquifer on the site contains
el evated concentrations of uranium gross al pha and gross beta.
The ground water is flowing off the Du-Wald property in a west-
nort hwest direction towards the South Platte Rver. There is no
exi sting use of the ground water on or downgradi ent fromthe
site, and it is expected that the water quality will inprove
drastically due to the renoval of the radiumcontam nated soils
on the Du-Wal d property.

Lead

El evated concentrations of lead in soil were present in two areas
of the Du-Wald property: the area surrounding the East Storage
bui | di ng where the battery cracki ng operati on was conduct ed; and
an area southwest of the shredder conplex that was the site of a
muni ci pal landfill. Seventy one (71) soil sanples were collected
fromthirty-six (36) bore holes in the area surroundi ng the East
Storage building. Qut of the 71 sanples, 31 had total
concentrations greater than 1,000 ppm The hi ghest |ead
concentrati on was 36, 600 ppm

The UNC Geotech report (Decenber 1990) estimated the vol une of

| ead-only contami nated soil (lead greater than 1,000 ng/kg)
around the East Storage building to be 531 cubic yards. In
addition, the total volune of soil with comm ngled contam nation
(lead and radium) in the area was estinmated at 609 cubic yards.

At the start of renedial action at the Du-Wal d property, it was
t hought that lead contamnation at the site was linited to the
area surrounding the East Storage building. However, 2800 tons
of comm ngl ed contam nation were encountered during the
excavation of radiumcontamnated soils in the southern portion
of the property. The |ead conponent of this conm ngled waste is
apparent|ly associated with broken battery casings that were

di sposed of in a municipal landfill on the property. Toxicity



Characteristic Leaching Procedure (TCLP) results fromconposite
sanples collected in this area were as high as 100, 000 ng/ kg.

G ound water sanples fromnonitoring wells |ocated on the
perinmeter of the Du-Wald property were negative for |ead
Therefore, the primary routes of exposure for |lead on the
property are inhalation of |ead-contam nated dusts and incidenta
i ngestion of |ead contam nated dusts and soils.

SUWARY OF THE SELECTED REMEDY I N THE 1987 RECORD OF DECI SI ON
The sel ected renmedy in the Septenber 29, 1987 ROD entail ed

1. Excavating radiumcontam nated soil fromopen areas and
from under the buil di nge

2. Placing the excavated material into a tenporary |and
storage facility to be constructed on the QU Il properties;

3. Mintaining the concrete cap that already covers a
portion of the contam nated material on the Du-Vald
property; and

4. Renoving the estinmated 15,400 cubi c yards of
radi ol ogically contam nated material fromon-site
tenporary storage and shipping to a permanent di sposa
facility when such a facility becane avail abl e

Pl ace for tenporary on-site storage were abandoned when a
permanent di sposal facility was |licensed to accept radi umwaste
in 1988

DESCRI PTI ON COF THE SI GNI FI CANT DI FFERENCES AND THE BASI S FOR
THOSE DI FFERENCES

The significant differences fromthe 1987 ROD are: (1) a greater
vol ume of radi um contam nated soil was excavated and renoved, (2)
relatively small amobunts of radiumcontam nation were left on the
Du-Wal d property, (3) there was no tenporary on-site storage, and
(4) soils containing comingled radiumand | ead were solidified
in acenent matrix prior to being shipped to the permanent off-
site disposal facility.

Difference 1. Further assessnent (UNC Geotech, Decenber 1988 and
Sept enber 1990) showed the vol une of radi umonly contani nated
soil to be alnost four times greater (60,000 yd3) than the anount
given in the original ROD (15,400 yd3)

Difference 2. Radiumcontam nated soil was left in place in the
follow ng locations: a) under structures on the Du-Wald
property, b) near the underground power line, c) within a four
foot buffer zone around water-and sewer lines, d) belowthe
ground water |level, and e) on the Burlington Northern Railroad
(BNRR) right-of-way. The reasons that radi ol ogi c contam nation
was not excavated fromthese | ocations are summari zed bel ow.

a) Contam nated soil was not excavated from under the
O ficel/ arehouse Conpl ex, East Storage buil ding, Southeast
War ehouse Conpl ex, or beneath a one to one slope away from
the foundations of these buildings. Contam nation under a
truck scal e adjacent to the O fice/ Warehouse Conpl ex was
left in place because it was located within the one to one
sl ope away fromthe office. Excavation of this nateria



b)

c)

d)

e)

woul d have required denolishing and repl aci ng the buil di ngs.
EPA determ ned that such denolition was not necessary for
the renmedy to be protective and to neet the interior cleanup
standards set forth in 40 CFR Section 192.12(b). That
section states that in any occupi ed or habitable building

1) The objective of renedial action shall be, and
reasonabl e effort shall be made to achi eve, annua
radon decay product concentration not to exceed 0.02
W.. In any case, the radon decay product concentration
shall not exceed 0.03 W, and

2) The level of gamma radiation shall not exceed the
background | evel by nore than 20 m croroentgens per hour.

Radon | evel s and gamma radi ati on were neasured during the
renedi al investigation. In the Du-Wald office, the radon
decay product concentration was neasured at 0.03 W.. Gammm
radi ati on did not exceed the background | evel by nore than
20 microroentgens per hour. EPA believed the radon decay
product concentration woul d decrease as a result of the
renoval of radium contam nated soils that were | ocated

i medi ately adjacent to the office. However, when EPA
perforned radon nonitoring after conpletion of renedial
action, results fromthis testing indicated that the
standards set forth in 40 CFR Section 192.12(b) were being
exceeded. Therefore, a radon mtigation systemis being
installed in the office building.

Ni nety-four tons of radi umcontam nation were left in place
adj acent to a power line that feeds the shredder conpl ex.
The line could not be turned off without forcing the scrap
nmetal operation to shut down, and it was considered too
dangerous, froma worker safety perspective, to excavate
material adjacent to a "live" power line. The cost of
rerouting the power |line was excessive. |t was decided that
renoval of this radiumcontam nated soil would not result in

substantially greater protection of public health or the environnent.

The maj or water lines and sewer line that cross the Du-Wald
property service large popul ati ons in downtown Denver and
the Washi ngton Park area. The Denver Water Departnent and
Denver Departnent of Public Wrks inforned EPA that these
lines were very old and any earthwork conducted near these
l'ines could cause themto break. Therefore, the decision
was nmade to | eave contanminated material within a four-foot
buf fer zone around these utilities

The 1990 UNC Geot ech assessment showed that radiol ogica
contam nation exists below the ground water table. EPA
deci ded not to excavate this radi um contanm nation since the
primary health risk posed by radi umcontam nation is from
the accurul ation of radon gas in overlying structures and
radon gas in ground water will tend to stay in solution and
not mgrate upward to the surface

Smal | anounts of surface radiol ogic contam nation were |eft
in place on the BNRR right-of-way that |ies i mediately east
of the Du-Wald property. The decision to |eave this

contam nati on was nade because the | arge volunme of train
traffic on this main line severely restricted access for
performng cleanup work. It is highly unlikely that
buildings will ever be erected on the right-of-way or that



individuals will spend significant anounts of tinme near the
contam nated area. Therefore, the renmoval of contanination
fromthe right-of-way would not have resulted in the renedy
being significantly nore protective

40 CFR Part 192 provides that under certain circunstances the
agency performng the cleanup nmay choose a renedial action that
does not achi eve conpl ete renoval of radi umcontam nation to the
| evel s described in 40 CFR Section 192.12(a). Under 40 CFR
Section 192.21(c), "supplenental standards" can be applied when:

"The estinmated cost of renedial action to satisfy 40
CFR Section 192.12(a) at a ... site... is unreasonably
high relative to the long-termbenefits, and the

resi dual radioactive naterials do not pose a clear
present or future hazard. The likelihood that
buildings will be erected or that people will spend

| ong periods of tine at such a vicinity site should be
considered in evaluating this hazard. Renedial action
will generally not be necessary where residua

radi oactive materials have been pl aced sem - pernmanently
in a location where site-specific factors linit their
hazard and fromwhich they are costly or difficult to
renove, or where only mnor quantities of residua

radi oactive naterials are involved. Exanples are

resi dual radioactive materials under hard surface
public roach and si dewal ks, around public sewer |ines,
or in fence post foundations.

The residual radioactive material that was left in place at the
Du-Wal d property neets the criteria for the application of

suppl enmental standards. A prelimnary endangernment assessnent
prepared by EPA for the Du-Wald property in Septenber of 1992
determ ned that |eaving contam nated material in the

af orenenti oned pl aces woul d not pose a significant hazard to
human health or the environnent. Detailed nmaps show ng the

| ocation and estinmated vol ume of the radi umcontam nation that
remains on the Du-Wald site will be prepared and distributed to
interested parties so that any agencies or individuals who
conduct mai ntenance or excavation activities on the property will
be aware of the presence of radiol ogically contam nated
materials. Institutional controls will be placed on this
property to assure that interested parties are aware of the
presence of radiol ogi cal contam nation on the Du-\Wald site
Institutional controls may include deed restrictions and special zoning

Difference 3. Onsite tenporary storage of excavated contam nat ed
material was not required since a pernmanent offsite di sposa
facility becane avail abl e before excavation began. The materia
was shipped by rail to the Envirocare of Uah, Inc. disposa
facility in Tooel e County, Wah

Difference 4. Mich of the comm ngl ed radi unil ead contani nated
soil discovered on the Du-Wal d property was RCRA characteristic
waste, as defined by the toxicity characteristic |eaching
procedure (TCLP). EPA |and disposal restrictions prohibit the
pl acement of such waste in a |l and disposal unit unless the waste
is treated to renove the characteristic that makes it a RCRA
waste. Therefore, EPA assenbled a treatnment plant on the Du-Wald
property and solidified approxi mately 2,800 tons of conmm ngl ed
contamnation in a cement matrix. Once solidified, the

contam nated soil, which no |Ionger exhibited the RCRA
characteristic, was shipped to the Envirocare facility.



Summary of Significant Differences
Oiginal Renedy Modi fi ed Renedy

1. Excavation of 15,400 yd3 1. Over 60,000 yd3 of radium

of radiumcontam nated soils

Excavati on of al
radi ol ogi cal | y contam nat ed
soi

contam nated soils
excavat ed

No excavation of
radi ol ogical ly
contam nated soils

- under buil di ngs

- under shredder's feeder

- near utility lines

- bel ow ground wat er

- on railroad right-of
way

3. Tenporary on-site storage 3.
of contam nated nateri al
and renoval to pernanent
di sposal facility when one
becones avail abl e

No tenporary storage
prior to renoval to
per manent di sposa
facility

Solidification of soils
cont ai ni ng conmm ngl ed
contam nants prior to
renoval to permanent

di sposal facility

4, Soils containing conmngled 4.
cont am nants not addressed

SUPPORT AGENCY COMMENTS

The State of Colorado concurs with the inplenentation of the
revi sed remedy presented in this ESD.

STATUTORY DETERM NATI ONS

Consi dering the new informati on that has been devel oped and the
changes that have been nade to the sel ected remedy, EPA and the
Col orado Departnent of Health believe that the renedy renains
protective of human health and the environnent, conplies with
federal and state requirenents that are applicable or rel evant
and appropriate to this renedial action, preference for treatnent
was given, and is cost-effective. In addition, the revised
remedy utilizes permanent solutions and alternative treatnent
technol ogi es to the naxi num extent practicable for this site

PUBLI C PARTI CI PATI ON

This ESD wi || becore part of the Administrative Record File
pursuant to Section 300.825(a)(2) of the NCP. The Admi nistrative
Record File is available for public review at the follow ng

| ocation

EPA Super fund Records Center
999 18th Street, Suite 500
Denver, CO 80202

(303) 293-1807

Hours: MF 8:00 AM- 4:30 PM



